SIRT1 mediates the protective function of Nkx2.5 during stress in cardiomyocytes.
Nkx2.5 plays protective roles in cardiac homeostasis and survival in the postnatal hearts. However, the underlying molecular mechanisms that mediate the protective functions of Nkx2.5 remain unknown. Here, we showed that Nkx2.5 was downregulated in response to various stresses and was required for protection against the stress-induced apoptosis of cardiomyocytes. SIRT1, a member of the sirtuin family of proteins, was found to be a direct transcriptional target of Nkx2.5 and was required for the Nkx2.5-mediated protection of cardiomyocytes from doxorubicin (DOX)-induced apoptosis. Moreover, using chromatin immunoprecipitation assays, we found that Nkx2.5 was able to bind to the SIRT1 promoter and that this binding was significantly decreased in DOX-treated mouse hearts. Furthermore, the cardiac-specific overexpression of SIRT1 decreased the DOX-induced apoptosis of cardiomyocytes in SIRT1 transgenic mouse hearts compared with the hearts of their wild-type littermates. These findings demonstrate that SIRT1 acts as a direct transcriptional target of Nkx2.5 that maintains cardiomyocyte homeostasis and survival.